Although the effects of shift work on casino employees have been documented, no data exists describing the effect of stress on the hormone secretion. The present quantitative study evaluates the use of salivary cortisol concentration as a biomarker of the stress level among casino employees in Bulgaria. This new data emphasize the need to examine the circadian rhythm of cortisol in a casino environment.
INTRODUCTION
Shift work is an inseparable part of nowadays life. The constant need for different services requires day and night labour. More than 20% of the working population in developed countries is involved in shift work [1] . People have to work at night and sleep during the day when their biological clock is set for the awakening phase [1, 2] . Rotating day and night shifts are prerequisites for disruptions in the circadian rhythm of the organism [2] . This is a 24 hour daily cycle of physiological changes in the body. Its regulatory centre is located in the suprachiasmatic nuclei of the hypothalamus. Light and dark cycles play a major role in the synchronization of the cycle. Circadian disorders are associated with psychological stress, sleep problems, fatigue and cardiovascular diseases [1] .
Cortisol is a steroid hormone produced by the adrenal glands. It has a circadian rhythm with highest levels in the morning that decline throughout the day and reach the lowest point at night [3, 4, 5] . It is widely used in medical studies as an indicator for the stress response of the organism. The human body reacts to stressful situations with an increase in cortisol secretion. Occupational stress is associated with high levels of cortisol [6, 7] . The transition from day to night shift work has an impact on this hormone. Circadian rhythm of cortisol is also linked to sleep. Insufficient and poor quality sleep patterns could influence the circadian dynamic of the glucocorticoid [1, 6] . Disturbances in cortisol secretion may lead to fatigue, depression, obesity and immune dysfunction [8] .
Salivary cortisol represents the free fraction of the hormone in the body, which is believed to be the active form of cortisol [1, 2, 3, 4, 9] . It is the preferred method for stress assessment in studies among different occupations [5] . This is due to its non-invasiveness and advantage of taking samples not just in laboratories, but also in work and home environments. The procedure is easy, and it doesn't require specialized support [5] It can be performed many times without major inconveniences and difficulties for the examined person.
Working in a casino is a demanding job that could attract a lot of stress [10, 11, 12] . Shift work during day and night time is involved which inevitably impacts the lives of these employees [13] . They need to adapt to this way of living. Proper organization of shift work is essential for sustaining good health and workability. If not managed carefully it could become a major stressor in one's life and lead to negative health consequences [4, 13] . Most of the studies associated with this occupation are directed to the employee's perception of work stress, his or hers relationship with the work environment and coping mechanisms such as smoking, drinking and gambling problems [10, 11, 13] . There is no research about the influence of shift work on the circadian rhythm of these people.
The aim of our study was to assess the circadian patterns of cortisol among casino employee's working day and night shifts.
MATERIALS AND METHODS.
Fifteen healthy employees (9 women and 6 men) from four casinos in Sofia were included in the present study. All of them were working rotating day and night shifts. The duration of work time was 12 hours. The shift rotation included 2 day and 2 night shifts with 2 rest days between the shifts. The participants gave salivary samples for determination of cortisol levels during their shift work. Samples were taken 3 times during one day shift SaCor_N3) for one night shift. Saliva was collected in a suitable for the purpose tubes -Sallivette (Sarstedt, Rommelsdorf, Germany). All participants were instructed beforehand to abstain from eating, smoking, brushing their teeth or drinking any kind of liquid except water for at least 30 minutes before giving their samples. After the collection of all samples for one work shift, they were transported to a laboratory, centrifuged (2 minutes, 1000 g) and stored at -20º C until assayed. Salivary cortisol levels were obtained by liquid chromatography-tandem mass spectrometry (LC/MS/MS). The results for salivary cortisol were presented in ng/ml. All employees signed informed consent before taking part in the project. The project was approved by the ethics committee, Medical University-Sofia. Statistical analysis of the collected data was done with MedCalc 16.4.3.
RESULTS
Data from 12 participants (8 women and 4 men) was used in the study. Results from three of the participants were excluded due to corrupted samples or missing data. The small sample size required the use of nonparametric statistical methods. Cortisol levels followed their normal direction of rising and fall during day and night (Fig. 1) . Highest values of the hormone were present in the morning (SaCor_D1) of the day shift, and they declined throughout the end of the workday. There was a decrease in cortisol from the beginning of the night shift (SaCor_N1) to the second sampling time (SaCor_N2) and a strong final increase in the third (SaCor_N3). Fig. 1 . Dynamics of cortisol levels during the day (SaCor_D1, SaCor_D2 and SaCor_D3) and night (SaCor_N1, SaCor_N2 and SaCor_N3) shift.
Mean (+/-SD) for dayshift salivary cortisol levels (Mean 4,254 ng/ml, +/-SD 1,8978ng/ml) were higher than those of the night shift (Mean 1,819 ng/ml, +/-SD 0,8906 ng/ml). The data from the descriptive statistics of salivary cortisol levels are shown in Table 1 . Spearman's coefficient of rank correlation (R) was used to evaluate the strength and direction of correlation. There is a strong (R = 0.595) statistically significant (p = 0.003) positive linear correlation between the values of the first day shift (SaCor_D1) and the third night (SaCor_N3) shift. There is a strong synchronization between the data from both measurements (Fig. 2, Fig. 3) . Cortisol values at the beginning of the day shift dominate over those at the end of the night shift.
Fig. 2.
Graph representation of the data from SaCor_D1 and SaCor_N3 of the 12 participants in the study.
Wilcoxon test was used for comparison of mean salivary cortisol levels at the beginning of the day shift (SaCor_D1) and the end of the night shift (SaCor_N3). The strong statistically significant difference is present in the means of the two variables (p=0,0005). Salivary cortisol levels are systematically reduced at the end of the night shift compared to those of the beginning of the day shift (Fig. 3) . This reduction varies from 1,007 to 4,924 with Mean 2,435 and standard deviation of 1,339. Fig. 3 . Correspondence between the values †of the first day (SaCor_D1) and the third night (SaCor_N3) measurements of salivary cortisol levels.
DISCUSSION
Salivary cortisol levels of people working 12 hour shifts in casinos showed normal dynamics in both of their day and night shifts. The results show normal diurnal cortisol dynamics. Cortisol levels had highest values in the morning and lowest at night. There were decreased levels of cortisol at the end of the night shift compared to the beginning of the day shift. This reduction is probably due to alternation of the circadian rhythm after the night shift. Other studies about the effect of shift work on cortisol showed similar results [8] .
The gambling industry is associated with stress and addictive behaviour. There are many studies about stress and cortisol secretion among casino gamblers [14, 15] , but no information about the people who work in this environment. This is the first research assessing cortisol levels in casino employees. More studies and deeper analysis of the health risks in this occupational area are needed.
CONCLUSION
Shift workers are a large portion of the working society. People who work on both day and night time have a higher risk of developing circadian disorders and occupational stress. This new data emphasize the need for exploration of different shift styles and their effects on the employee's health and proper implementation of good practices that reduce the psychosocial risks in the workplace.
